Meat is a very rich and universal source of nutrients. The primary importance of meat is based especially on protein content. Optimum slaughter weight has influence on the basic chemical composition of meat. Fattening pigs were classified by their weight into three groups before the slaughter day. The highest content of proteins and water was found in the part of ham and shoulder in the group of animals at 100-110 and 111-120 kg of live weight, respectively, while the lowest content was found in the part of neck in animals at 121-130 kg of live weight. The highest content of intramuscular fat and mineral substances was in animals at 121-130 kg (neck and loin), while the lowest content was in animals at 100-110 kg live weight (ham). The pH values were within the optimum limits (5. 33-5.77). Differences between the groups for the values of proteins content, mineral substance and pH values were statistically highly significant (p < 0.05; p < 0.01), while for the contents of water and intramuscular fat there were no differences (p > 0.05) between the groups. 
Meat quality is attracting increasingly more attention in pig breeding. Quality of the carcass and meat are influenced by genetic and many paragenetic factors [1, 2] , including the final body weight of fattening pigs. In Serbia, pigs are slaughtered at approximately 105--110 kg of body weight, and thus there is industry pressure to increase slaughter weight in order to enable Serbian pork to be more competitive on both domestic and international market. Production of pig meat is based on crossbreds, i.e., hybrid pigs. In crossbreeding in Serbia, the main pig breeds for the dame line are Yorkshire and Swedish Landrace, and lately also German Landrace. Duroc and German Landrace are usually used as a sire line. Over the years, genetic selection has greatly improved the growth rate of pigs. However, little is known about the combined or interactive effect of growth rate and final body weight on pig carcass and meat quality characteristics. The consumers' interest in pork and pig products is maintained and based upon many factors. Composition of pork and there by its nutrition value, sensory perception, especially its fine taste, softness, crispness and juiciness, together with a variety of culinary preparations may serve as the examples.
Consumers consider that a quality meat is the meat which has an optimum composition regarding its nutritive value. Meat is a very rich and universal source of nutrients. Primary importance of meat is based especially on protein content [3] . Gonzalez et al. [4] and Tibau et al. [5] studied chemical composition of pork in relation to slaughter value, gender and genotype. Chemical composition of pork was analysed in final hybrids of slaughtered animals in weight intervals between 25 and 140 kg of body weight. As presented by Fortin [6] , slaughter weight influences its chemical composition more than physical indicators. These conclusions are confirmed by investigation of Bečkova [7] , who monitored the percentage of intramuscular fat in 78 final hybrids with a view to various slaughter weights. Mikule [8] studied the optimum slaughter weight influencing the basic chemical composition of meat, also confirming the conclusions presented above.
Increasing slaughter weight has the advantage of reducing the overhead costs for producers, slaughterers and processors by increasing carcass yields, improving meat to bone ratio and reducing chilling and processing losses [9] . Furthermore, at heavier weights, pork quality was rated higher in terms of juiciness, flavour and tenderness [10] , which, according to Hugo et al. [11] , would be attributable to differences in intramuscular fat composition. However, it has also been shown that each 10 kg increase from 100 kg of live weight leads to a slightly lower average daily gain, sig-nificant deterioration in feed efficiency, reduced lean deposition and poorer meat quality [12] .
The use of modern, high-lean growth potential genotypes may represent a valid approach, as in theory they could be taken to heavier weights without compromising growth performances and carcass and meat quality traits. By determining meat quality of pigs with different body weight at slaughter, we could be able to determine the optimal fattening time which directly affects the cost of production, but also to review the selection criteria which are applied in pure breeds, as well as the effects of the selection. The aim of this paper was to evaluate the effects of heavier slaughter weight on carcass and meat quality of pigs reared on a farm in Serbia.
MATERIAL AND METHODS

Animal trials
For the purposes of this investigation a total of 40 pigs of different crossbreds were used, obtained by mating F 1 generation sows from boars of Landrace and Yorkshire. Before the slaughter, the fatlings were classified into three weight groups: 100-110 kg (14 fatlings), 111-120 kg (13 fatlings) and 121-130 kg (13 fatlings). The composition and quality of used feed mixtures in fattening was the same for all animals. Pigs were not fed 12 h prior to slaughtering.
Sample collection
After the primary slaughtering process, right and left halves were cut into main parts and into parts of less value (head, glands, legs, tail and kidneys). Carcass dissection was performed on the model of EU 1992. Samples for chemical analysis were taken from four places of the carcass (neck, loin, shoulder and ham).
Chemical analyses
Chemical analyses based on determination of the content of proteins, water, intramuscular fat and mineral substances were conducted according to methods recommended by International Organization for Standardization [13, 14] . The pH meter was calibrated before and during the readings using standard phosphate buffers and adjusted to the expected temperature of measured muscles [15] . All the analyses were performed in duplicate.
Statistical analyses
All the data are presented as average values and standard deviation. Independent t-test and analysis of variance (Duncan's multiple range tests) were used to test the hypothesis about differences between two or more average values. The software package Statistica 12 was used for the analysis.
RESULTS AND DISCUSSION
The Table 1 presents parameters of the quality value of carcass of fatlings according to the slaughter weight. The average weight of pigs from 100 to 110 kg at slaughter was 106.85 kg, for pigs from 111 to 120 kg it was 113.83 kg and for pigs from 121 to 130 kg it was 127.40 kg. As observed by other researchers [3] , there were increases in worm carcass and the percentage of meat in carcass weight when the body weight of pigs at slaughter increased. The optimal final body weight of fattening depends on the customer requirements, needs of manufacturing industry, cost of production, as well as the genetic potential of pigs for meat production [16] .
The data in the Table 2 present the proportion of major parts in the pork carcass of fatlings according to the slaughter weight. The largest and most important part in the carcass is ham, with a share of about 31% of complete pig carcass. After ham, the front third (neck, blade and shank) makes up the largest share of the carcass, about 26%, followed by ribs with bacon about 16% and loin about 15% in all groups of fatlings. Similar shares in the carcass were reported [12, 17, 18] . In the present study, the slaughter weight did not influence carcass composition of pigs of different body weight. In research of Correa et al. [19] even though the weight of the shoulder increased with slaughter weight, only the yield of ham was affected by body weight. Latorre et al. [12] also reported a higher shoulder weight with increased slaughter weight, although there was no observed effect on yield. In recent years, high consumer demand for low-fat pork has increased the production of lean genotype pigs. The genetic potential for maximum protein accretion and the slope of the linear response phase of protein accretion generally varies in modern commercial pigs [22] . The Table 4 characterizes contents of water in relation to live weight in major meaty parts of pork. The highest average water value was found in ham (74.04%) and loin (71.87%), in particular, 74.21% in ham and 72.34% in loin in animals at 100-110 kg of live body weight. Contrary to this, the lowest average value was recorded in the neck, in particular, 65.52% in the group with live weight of 121-130 kg. Similar results were obtained by Ševčikova et al. [21] in the hybrid combination of Landrace and Yorkshire with an average live weight of 114 kg and interval between 73.58 and 74.27%. In research conducted by Okrouhlá et al. [20] with hybrid pigs in the Czech Republic, the highest average water value was found in the shoulder (76.27%) in the group up to 100 kg live weight, while the lowest average value was achieved for the neck (67.15%) in the group with live weight of 120 kg and more. The recorded percentage of intramuscular fat was different for each group and for each part of meat ( Table 5 ). The highest intramuscular fat presence was in the group with live weight 100-110 and 121-130 kg (neck, 13.16 and 14.11%) and the lowest intramuscular fat content was in the group with live weight 100-110 and 111-120 kg (ham, 2.41 and 2.47%). The group with live weight of 100-110 kg showed average values of intramuscular fat content in the interval between 13.16 (neck) and 2.41% (ham). Animals at 111-120 kg of live weight had the average intramuscular fat values in the One of the main factors affecting sensory meat quality is intramuscular fat content, which has been positively correlated with meat tenderness, juiciness, and taste. A high level of intramuscular fat, termed marbling fat in muscle, has been associated with improved eating quality of the meat [24] . Intramuscular fat content values (2.52-3.34%) met the requirements for good sensory characteristics of meat defined by Fernandez et al. [23] . Matoušek et al. [25] found out 2.39% share of intramuscular fat in hybrid population of pigs. As stated by Mikule et al. [26] , the average content of intramuscular fat in the monitored pigs breed in the Czech Republic was between 1.02-1.94%. The optimum range of intramuscular fat content for meat acceptability was suggested to be 2 to 3%. However, in recent decades pigs have been selected for high lean content by opting for decreased back fat thickness and high growth capacity. Because back fat thickness and intramuscular fat content are genetically correlated (approximately 0.37), intramuscular fat content of pig meat has decreased below the suggested level for meat acceptability.
The challenge is to raise the intramuscular fat content of muscle to a level that will satisfy the nutrition needs of consumers but at the same time to produce pork with minimal visible fat, which is a deterrent to health-conscious consumers. The most effective procedure for manipulating the fat content and fatty acid composition of pigs is through strategic nutrition [22] .
The content of mineral substances as listed in the Table 6 showed different interval values. The highest values (2.98%, loin) were shown in the group with the live weight of 100-110 kg, and the lowest (2.31%, neck) in the group with live weight of 121-130 kg.
The average pH values are presented in the Table 7 . The highest average pH values were assessed in the group with 100-110 kg of live weight (neck, 5.77) while the lowest average values were found in the group with live weight 121-130 kg (ham, 5.33). The incidence of pale, soft, and exudative meat is one of the main quality problems in pork. The appearance of this type of meat can be monitored by measuring pH, instrumental colour and exudates loss, as pale, soft, and exudative meat is characterized by its intense paleness, low pH, low consistency and intense exudation. Occurrence of dark, firm and dry meat can be defined according to the ultimate pH values. Forrest [27] reported that ultimate pH value of 6.2 and higher was an indicator of dark, firm and dry meat. Based on the ultimate pH values, all three groups in our investigation exhibited normal values with significant differences between groups in major parts of meaty pork (neck and shoulder, p < 0.05; ham, p < 0.01). Statistical evaluation showed that the differences between the groups were highly significant (p < 0.05; p < 0.01) for the values of proteins content, mineral substance and pH values, while for the contents of water and intramuscular fat there were no differences between the groups. These results are in disagreement with most studies which showed no variation of protein content with slaughter weight [9, 12] . Previous studies indicated some or no effect of slaughter weight on meat quality traits [9, 10, 12] .
CONCLUSIONS
On the basis of the obtained results of measuring it can be documented that slaughter weight did not influence carcass composition of pigs of different body weight. The largest part of the carcass is ham, with a share of about 31% in all pigs. After ham, the front third (neck, blade, shank) makes up the largest share of the carcass, about 26%, followed by ribs with bacon, about 16%, and loin, about 15%, in all groups of fatlings. The highest content of proteins was found in the part of ham in animals at 100-110 kg of live weight (21%), while the lowest content was in the part of neck (17.43%) in animals at 121-130 kg of live weight. The highest/lowest values of water content were in the group of 111-120 kg (shoulder, 74.43%) /121-130 kg of live weight (neck, 65.52%). The highest content of intramuscular fat was found in the part of neck in animals at 121-130 kg of live weight (14.11%), while the lowest content was in the part of ham (2.41%) in animals at 100-110 kg of live weight. The highest/lowest values of mineral substances were obtained in loin/ /neck in the group of animals with live weight of 121--130 kg and 100-110 kg, respectively. Values of pH ranged from 5.33 to 5.77. Differences between the groups for the values of protein content, mineral substance and pH values were highly significant, while for the contents of water and intramuscular fat there were no differences between the groups. This research has practical application as a starting point in development of pig production and meat processing industry, by providing an optimal body weight of individual genotypes of pigs, the aim of which is to obtain better quality of the final product -fattened pig (fatlings) with optimal organoleptic, nutritional, physical, chemical and technological properties.
